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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

. (a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the Invention thereof by the applicant for a patent. 

2. Claims 1-3, 7,10,19, and 22 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Kitahara et al.(US 2005/0062799 / WO 03/080345). 

Regarding claim 1, Kitahara et al teaches a droplet deposition apparatus 
(IJHU=lnk Jet Head Unit in fig.1) comprising a chassis (30a, 30b) and at least first and 
second actuator (see fig.1 , paragraph 0089; actuators are disposed on the surfaces of 
30a and 30b), each actuator comprising an electrically actuable droplet ejection actuator 
(10) and electrical drive circuitry (18b) to provide actuation signals to that droplet 
election actuator (10), wherein said chassis (30a, 30b) comprises two parallel, opposed 
thermal management surfaces (top of 30a and bottom of 30b), an internal fluid cavity 
(35) situated between said thermal management surfaces (top of 30a and bottom of 
30b) such that fluid in said cavity establishes thermal contact with said surfaces (top of 
30a and bottom of 30b) and fluid ports (36,37) arranged on the exterior of said chassis 
(30a,30b) and communicating with said internal cavity (35) for supply and circulation of 
fluid through said internal cavity (35); the first and second actuator being mounted 
respectively on the two thermal management surfaces (see fig.1, paragraph 0089). 
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Regarding claim 2, Kitahara et al further teaches both the droplet ejection 
actuator (10, fig.1) and the drive circuitry (18b) of each actuator (10) are in thermal 
contact with the associated thermal management surface (top of 30a and bottom of 
30b) (see figs.1, 6; paragraphs 0088-0089). 

Regarding claim 3, Kitahara et al further teaches each droplet ejection actuator 
(10, flg.1) comprises a body of piezoelectric material (10 is a piezoelectric member) 
mounted in thermal contact with the associated thermal management surface (top of 
30a and bottom of 30b) (see flgs.1 . 6; paragraphs 0088-0089). 

Regarding claim 7, Kitahara et al further teaches the chassis (30a, 30b in fig.1) 
is formed from first (30a) and second (30b) generally concave chassis parts (fig.1), each 
chassis part (30a and 30b) defining one of the thermal management surface parts (top 
of 30a and bottom of 30b) and the chassis parts (30a and 30b) combining to define said 
Internal cavity (35, fig. 2). 

Regarding claim 10, Kitahara et al further teaches the Internal cavity (35, figs.2, 
6) comprises a separator (see figs.2, 6) dividing said internal cavity (35) Into a first 
channel for providing thermal management for said droplet ejection actuators (10) (see 
fig.6; portion of 35 that Is under actuator 10) and a second channel for providing thermal 
management for said electrical drive circuitry (18b) (see fig.6; portion of 35 that is under 
actuator 18b). 
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Regarding claim 19, Kitahara et al teaches droplet deposition apparatus 
(IJHU=lnk Jet Head Unit in fig.1) comprising a chassis (30a, 30b) and at least first and 
second actuator (see fig.1, paragraph 0089; actuators are disposed on the surfaces of 
30a and 30b), each actuator comprising a body of piezoelectric material (10) defining an 
array of droplet ejection channels (12, figs. 1, 4,25-28) and electrical drive circuitry (18b, 
figs. 1, 6) to provide actuation signals, wherein said chassis (30a, 30b) comprises two 
parallel, opposed thermal management surfaces (top of 30a and bottom of 30b), an 
internal fluid cavity (35, fig.2) situated between said themnal management surfaces (top 
of 30a and bottom of 30b, fig.1 ,2) such that fluid in said cavity (35) establishes thermal 
contact with said surfaces (top of 30a and bottom of 30b) and fluid ports (36,37) 
arranged on the exterior of said chassis (30a,30b) and communicating with said internal 
cavity (35) for supply and circulation of fluid through said internal cavity (35); the first 
and second actuator being mounted respectively on the two thermal management 
surfaces (see fig.1, paragraph 0089; actuators are disposed on the surfaces of 30a and 
30b), wherein both the body of piezoelectric material (10) and the drive circuitry (18b) of 
each actuator are in thermal contact with the associated thermal management surface 
(top of 30a and bottom of 30b). 

Regarding claim 22, Kitahara et al teaches a droplet deposition apparatus 
(IJHU=lnk Jet Head Unit in fig.1) comprising a chassis (30a, 30b) and at least first and 
second actuator (see fig.1, paragraph 0089; actuators are disposed on the surfaces of 
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30a and 30b), each actuator comprising a body of piezoelectric material (10) and 
electrical drive circuitry (18b) to provide actuation signals, wherein said chassis (30a, 
30b) is fonned from first (30a) and second (30b) generally concave chassis parts, each 
chassis part (30a, 30b) defining one thermal management surface (top of 30a and 
bottom of 30b) and the chassis parts combining to define an internal fluid cavity (35, 
fig.2) situated between said thermal management surfaces (top of 30a and bottom of 
30b, figs. 1,2) such that fluid in said cavity (35) establishes thermal contact with said 
surfaces (top of 30a and bottom of 30b) and fluid ports (36,37) arranged on the exterior 
of said chassis (30a,30b) and communicating with said internal cavity (35) for supply 
and circulation of fluid through said internal cavity (35); the first and second actuator 
being mounted respectively on the two thermal management surfaces (top of 30a and 
bottom of 30b) with the body of piezoelectric material (10) and the drive circuitry (18b) of 
each actuator being in thermal contact with the associated thermal management 
surface (top of 30a and bottom of 30b), wherein said internal cavity (35) comprises a 
separator (see figs.2,6) thereby dividing said internal cavity (35) into a first channel for 
providing thermal management for each said body of piezoelectric material (10) (see 
fig.6; portion of 35 that is under actuator 10) and a second channel for providing thermal 
management for each said electrical drive circuitry (18b) (see fig.6; portion of 35 that is 
under actuator 18b). 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

5. Claims 4,12-14,16, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kitahara et al. (US 2005/0062799 / WO 03/080345). 

Regarding claims 4 and 20, Kitahara et al further teaches each body of 
piezoelectric material (10, figs.1, 4, 25-26) defines an array of droplet ejection channels 
(12) and wherein the apparatus comprises a nozzle plate (20 of figs.1, 4,25-26) which is 
disposed in a plane orthogonal to said thermal management surfaces (top of 30a and 
bottom of 30b) and which defines a first set of nozzles (see figs.1 , 4; set of nozzles 
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disposed above 30a) for the droplet ejection cliannels (12) of the first actuator (actuator 
disposed on 30a in fig.1, paragraph 0089) and a second set of nozzles (see figs.1, 4; 
set of nozzles disposed on bottom side of 30b) for the droplet ejection channels (12) of 
the second actuator (actuator disposed on 30b in fig.1, paragraph 0089). 

Kitahara et al further teaches the mutual alignment of the first (set of nozzles 
disposed on the top actuator 10 in figs.27, 28) and second (set of nozzles disposed on 
the bottom actuator 10 in figs.27, 28) sets of nozzles is made to be independent of the 
mutual alignment of the first (the top actuator 10 in figs.27, 28) and second (the bottom 
actuator 10 in figs.27, 28) actuator by using a common nozzle plate (20' of figs.27, 28). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to utilize the common nozzle plate 20' in figs.27, 28 of 
Kitahara et al in the ink jet head device of fig.1 of Kitahara et al in order to improve the 
alignment of nozzle arrays by using a single, common, nozzle plate. Also using a single 
/ common nozzle plate makes the assembly of the ink jet head easier. 

Regarding claims 12-14, and 16, Kitahara et al further teaches manufacturing 
of droplet deposition apparatus (figs. 1-6, 25-28) in view of the fact that the above 
structure is taught (see the rejections of claims 1 ,3,4, and 7). 

6. Claims 5,6,8,9,15,17,18,21, and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kitahara et al. in view of Smith et al.(US 6,503,964). 
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Regarding claims 5,6 and 15, Kitahara et al teaches substantially the claimed 
invention except for the chassis (30a, 30b fig.1) is fomried of a material having a thermal 
conductivity greater than 1 .2 W/mK. 

However, Smith et al teaches highly thermally conductive plastic material that 
can be used in heat dissipation applications having thermal conductivity greater than 1.2 
W/mK (col.3, lines 13-35). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to make the chassis of Kitahara et al using materials 
whose thermal conductivity is greater than 1.2 W/mK as taught by Smith et al. The 
motivation being such materials efficiently conduct heat while providing insulation 
against electrical conductivity thereby suppressing the occurrence of short circuits. The 
material is also highly moldable, lightweight and low cost (col.3, lines 21-35, of Smith et 
al). 

Regarding claims 8 and 17, Smith et al further teaches heat dissipation devices 
can be made of moldable thermally conductive material such as thermal conductive 
polymer, plastic, using molding manufacturing process (col.2, lines 50-54, col.3, lines 1- 
10). Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to utilize molding manufacturing process to form the 
chassis parts (30a, 30b fig.1 of Kitahara et a) in order to be able to easily form a more 
complex geometry that can improve the performance of the chassis at a lower cost. 
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Regarding claims 21 and 23, Kitahara et al as modified by Smith et a! teaches 
all the Inventions claimed in claims 2 land 23 (see the rejection of claims 5 and 8 
above). 

Regarding claims 9 and 18, Smith et al further teaches Smith et al further 
teaches heat dissipation devices can be fomried using machining manufacturing process 
(col.2, lines 18-32). Therefore, it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to utilize machining manufacturing process 
to machine the thermal management surfaces (top of 30a and bottom of 30b fig.1 of 
Kitahara et al) for mutually alignment after combination of said chassis parts (30a, 30b) 
in order to make the surfaces of 30a and 30b flat. 

7. Claims 1 1 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kitahara et al. in view of Kawashima et al.(US 4,865,123). 

Regarding claims 11 and 24, Kitahara et al teaches substantially the claimed 
invention except for the second channel (see fig.6; portion of 35 that is under actuator 
18b) has a greater volume than the first channel (see fig.6; portion of 35 that is under 
actuator 10). 

However, Kawashima et al teaches a cooling fluid supplying system (fig.1) 
having plurality of cooling modules (1 1 a, 1 1 b. . . ) for cooling electronic components 
disposed on electronic board (10). The circulation lines (i.e. size of pipes 12, etc) is 
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selected such that the cooling fluid is sufficient to cover the amount of heat and the 
number of elements in the cooling module {fig.1; col. 2, lines 6-12, col.3. lines 38-42) 
(i.e. Kawashima et al suggests that for modules which require higher removal of heat 
due to the number of elements it covers etc, the size of the circulation lines should be 
larger). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to make the size/volume of the second channel is 
greater size/volume than the first channel based on the suggestion of Kawashima et al 
since the electrical drive circuitry 18b of Kitahara et al is much more sensitive to heat 
than that of the droplet ejection actuators 10 of Kitahara et al thereby suppressing the 
possibilities of failures drive circuitry 18b due to over heating. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Henok Legesse whose telephone number is (571) 270- 
1615. The examiner can normally be reached on Mon - FRI, 7:30-5:00, ALT.FRI 
EST.TIME. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Luu can be reached on (571) 272-7663. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomriation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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